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I. GEOLOGY. 

INTRODUCTION. 

AT the meeting of the Academy on October 19, 1896, I gave 
an account of the geology of Block Island, prepared from in- 
vestigations personally made during the summer of that year, 
together with all references to the subject on the part of others 
which I had been able to gather.' To this account I would 
respectfully refer, in order to avoid reiteration, for information 
regarding the general geologic conditions which prevail and the 
opinions which have been expressed in relation to them. Last 
summer I again visited the island, for the special purpose of 

XVI (Dee. IS, r896), 9-18. 
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collecting, if possible, further material representing the Creta- 
ceous (Amboy clay) formation, of which I had obtained indica- 
tions at the time of my previous visit. 

Three weeks were spent there, during which period the en- 
tire coast line and most of the interior was subjected to critical 
examination, with the result that several facts not before recorded 
were noted, and a considerable amount of interesting material 
was collected. During part of the time I was accompanied by 
Dr. Lester F. Ward, of the United States Geological Survey. 

In order that the general configuration of the island and the 
several localities mentioned may be understood, I have included 
a map of the island, prepared from that issued by the United 
States Geological Survey' (see plate 11). 

PALEOBOTANY. 
One of the most important problems which it was necessary 

to solve was whethcr the Amboy' Clay Series was represented 
on the island. Theoretically these clays, which had been pre- 
viously traced from New Jersey, through Staten Island and 
Long Island, to Martha's Vineyard, ought to occur also on 
Block Island and previous observations strongly indicated that 
such was the fact, Definite evidence, however, was lacking and 
it was recognized that if a few well-defined and typical species 
of fossil leaves could be found the question would be settled. 
Careful and systematic search was therefore made for such evi- 
dence, and the result was entirely satisfactory. The material 
collected was identical in its character and occurrence with that 
from the other islands mentioned, consisting of ferruginous clay 
nodules or fragments, containing organic remains, scattered 
through the DriR, mostly in close proximity to two of the clay- 
exposura, at Clay Head and Black Rock Point. 

About twenty-five specimens of fossil leaves and fruit capable 
of identification were found, representing fifteen species, all of 
them Cretaceous in age, and at least nine of them typical of the 
Amboy clay flora. 

Following is the list : 
I Rhode lrlnnd, Block Island Sheet, 1889. 
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I .  GLEICHENIA GRACILE Heer (?). 
(PI. 111. Fig. 3.) 

Clriclrenin gracifis Heer, FI. Foss. Arct., Vol. iii (Kreidefl.), 
p. $2, pl. x, figs. 1-11 ; p. 98, pl. xxvi, figs. 1 3  b, c, d. 
Our specimen is almost certainly a Gladrtiiu, but the pinnules 

are more acute and runcinate than in Heer’s figures of G. grtz- 
cilis. I prefer, however, to refer it- provisionally to this species 
rather than to found a new one upon such a small fragment. 

Locality : Near Black Rock Point, Block Island. 

2. DAMMARA MICROLEPIS Heer (?). 

Dairiinaru rriimofepis Heer, F1. Foss. Arct., Vol. vi, Abth. 11, 

The specimens figured on our plate are undoubtedly referable 
to the organisms which have been called Dnttriitma and L k u -  
/Vptw, from the Cretaceous of America and the Old World. 
The ones under consideration are, however, smaller than any 
which have been previously figured and might perhaps be re- 
ferred to a new species, but, in view of the limited amount of 
material and its fragmentary condition, I have thought it best 
to refer the specimens provisionally to Heer’s species. 

Locality : Ball’s Point, Clay Head, Block Island. 

3. MORICOHIA CYCLOTOXON Deb. and Ett. 
(PI. 111. Fig. 10.) 

Moricotiin cyclotoxon Deb. and Ett., Urwelt. Acrob. Kreidegeb. 
Aachen und 3laestricht, p. 59 [23g], pl. vii, figs. 23-27. 
In regard to this specimen there can be no doubt. It is one 

of the most abundant species found in the Amboy clays, at 
South Amboy, N. J., and is also known from Staten Island and 
the Arctic regions. 

Specimens figured by Herr (F1. Foss. Arct. Vol. vi, Abth 
11, PI. xxxiii, figs. 1-9) and by Newberry (FI. Amboy Clays 
Monog. u. S. Geol. Sum., xxvi, pl. x, figs. I 1-21) are far bet- 
ter for comparison than are the original figures of D e b  a d  
Ettinghausen. 

(PI. 111. Figs. g a, b.) 

P. $ 5 ,  PI. XI, fig. 5 .  

Locality: Near Black Rock Point, Block Island. 



4, WIDDHINGTONITES REICHII (Ett.) Heer (?). 
(PI. 111. Fig. 8.) 

I.Yiddrringmiitcs Rcichii (Ett.) Heer, F1. Foss. Arct., Vol. vi, 
Abth. 11, p. 5 I ,  PI. xxviii, fig. 5 ; Vol. vii, p. 13, pl. lii, figs. 
41 5. 

Frtticfitcs Rcichu Ett. Rreidefl. Niederschoena, p. 2.46, pl. i, figs. 
10 a-lo c. 
This little fragment of a conifer is referred provisionally to 

the above species, partly on account of its close similarity and - 
partly because the species associated with it seem to warrant 
such reference. It is one of the commonest species in the Am- 
boy clays of New Jersey at several localities, and has also been 
found on Staten Island and Martha’s Vineyard, 

, 

Locality : Near Black Rock Point, Block Island. 

5 .  THINNFELDIA LESQ~EREUXIANA Heer. 
(PI. 111. Figs. 4, 5 . )  

Tlritinfcldin Lrsqiifreiuialia Heer, Fl. Foss, Arct., Vol. vi, 
Abth. 11, p. 37;pl. xliv, figs. 9, 10; pl. xlvi, figs. 1 - 1 1 ,  

12 a, b. 
This is another well defined and typical Amboy clay species 

of wide geographical distribution, which, when found with 
Morzconia would, without any further evidence, be sufficient to 
determine the horizon in which is occurs. 

Found also on Staten Island and Martha’s Vineyard. 
Locality : Near Black Rock Point, Block Island. 

6. JUGL.AN.5 ARCTlCA Heer (?). 
(PI. 111. Fig. 7.) 

Jtglans nrctica Heer, F1. Foss. Arct., Vol. vi, Abth. 11, p. 71, 
pl. xlii, figs. Ib, zb. 
The fragment figured is apparently the upper part of an 

ament similar, if not identical, with those described by Heer un- 
der the above name. Inasmuch, however, as he also describes 
and figures arnents which can hardly be distinguished from 
these, under the name of lotrga (FI. Foss. Arct., Vol. vi, . 
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Abth. 11, p. 65, pl. xli, fig. 4b) I have been in doubt under 
which species to place our specimen. 

Locality : Near Black Rock Point, Block Island, 

7. SALIX PROTEZFOLIA LASCEOLATA LeSq. 

(PL. IV. Fig. 4.) 
Salk protc@foh var. Iarictdata Lesq. FI. Dakota Group, p. 
. 50, pl. Ixiv, figs. 6-8. 

A large number of varieties and forms have been classed under 
this species. Our specimen is almost identical with Lesquereux' 
fig. 8, above quoted. 

Locality : Near Black Rock Point, Block Island. 

8. SALIX PROTERFOLIA FLESUOSA Lesq. 

(Pl. IV. Fig. Sa.) 
Srrlixprote&dia var. Jcxiiosn Lesq. F1. Dakota Group, p. 50, 

Recognized also from Long Island and Martha's Vineyard. 
Locality ; Near Black Rock Point, Block Island. 

pl. Ixiv, figs. 4, 5. 

9. FICUS KnAusIAsA Hew. 
(PI. 111. Fig. I.) 

Firis K~nusin~m Heer, F1. hloletein, p. 15, pl. v, figs. 3-6. 
In naming our specimen I have been somewhat influenced 

by the fact that this species is recognized by Lesquereux in the 
.Dakota group of the West (FI. Dakota Croup, p. 81, pl. 1.. 
fig. 5), although it might equally well be compared with Vele- 
novsky's F k s  sti~pccta (FI. Boehm, Kreidef, part iv, p. 10 
[?I], pl. v [x~cviii], figs. 6, 9). The two species, indeed, 
I am inclined to consider as identical and the comparison of the 
two is made especially significant when Velenovsky's figure 9 
is examined. I t  has also been recognized in the Martha's 
Vineyard Cretaceous flora. 

*.' cbcality : Near South Easf'point, Block Island. 
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10. MAGNOLIA WOODBRIDCENSIS Hollick. 
(PI. 111. Fig. 3.) 

Magttofifi lVoudbridgtitsis Hollick, in Newb. F1. Amboy Clays, 
p. 74, pl. xxxvi, fig. I I ; pl. Ivii, figs. 5-7. 
There can be little doubt of the identity of our specimen 

with the above species, especially when compared with figure 7, 
above quoted. 

Locality : Ball’s Point, Clay Head, Block Island. 

I I .  LAURUS PLUTONIA Heer. 
(PI. IV. Figs, 6, 7.) 

Lmmspfdoma Heer, FI. Foss. Arct., Vol. vi, Abth. ii, p. 75, 
pl. xix, figs. Id, 2-4 ; PI. xx, figs. la, 4 4  ; pl. xxiv, fig. ‘6b ; 
pl. xxviii, figs. 10, I I  ; pl. xlii, fig. 4b. 
Under this specific name different authorities have placed a 

large number of forms from America and the Old World, and 
several which have received different specific names might 
equally well be included under it. It is Abundantly represented 
in New Jersey, and has been found on Staten Island, Long Is- 
land and Martha’s Vineyard. 

Locality : Near Black Rock Point, Block Island. 

I 2. CELASTRUS ARCTICA Heer. 
(PI. IV. Fig. 8.) 

Cafmtms arrficn Heer, F1. Foss. Arct., Vol. vii, p. 40, pl. Ixi, 
figs. gd, 5e. 
For purposes of comparison the figures by Heer, above 

quoted, are not as satisfactory as those by Newberry. (Fl. 
Amboy Clays, pl. xiii, figs. 8-18). 

It is a common species in the clays of South Amboy, N. J. 
Locality : Near Black Rock Point, Block Island. 

13. MYRTOPHYLLUM (EUCALYPTUS ?) GEINITZI Heer (?) 
(PI. IV. Figs. 1-3.) 

My,-to/hyfh (ENm/hpti(s ?) Gciititci Heer, FI. Moletein, p. 22 

pl. xi, figs. 3, 4. 
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In referring our specimens to this protean and widely distributed 
species I have done so provisionally, as the nervation is sparse 
or wanting in those which exhibit the best outline, while the one 
in which the characteristic iiervation is shown is merely a frag- 
ment. Specimens which are entirely satisfactory have, however, 
been found in New Jersey and on Staten Island, Long Island 
and Martha’s Vineyard: 

Locality: Fig. I ,  near South East Point; figs. 2, 3, near 
Black Rock Point, Block Island. 

14. EUCALYPTUS ? XERVOSA Newb. 
(Pl. IV. Fig. 5b.) 

Etrcnlyphrs? )irruosa Newb. F1. Amboy Clays, p. 112, p1. 
xxxii, figs. 3-5, 8. 
In the Flora of the Amboy Clays, on the plate above quoted, 

Dr. Newberry figures two allied species-the one to which I 
have referred our specimen and another which he calls Eticn- 
&hs? mgust$ofia. Our specimen lacks the tip by which it 
could be definitely identified, but I have little hesitation in re- . 
ferring it to E. nemosn. 

The same species has also been identified from Long Island. 
Locality : near Black Rock Point, Block Island. 

15. TRICALYCrTES PAPYRACEUS Ncrvb. 
(PI. 111. Fig. 6.) 

Tricdycitis pnpyrnctifi Newb. F1. Amboy Clays, p. 132, pl. 
xlvi, figs. 3 ~ 3 8 .  
Our specimen apparently represents a centrai lobe of the 

organism named as above by Dr. Newberry, from Woodbridge, 
N. J. 

The same species has also been been found on Staten Island 
and Long Island. 

Locality : Ball’s Point, Clay Head, Block Island. 

The evidence afforded by these species is of the highest im- 
portance, as it serves to definitely correlate the basal clays of 



Block Island with those of Martha’s Vineyard to the east, and 
Long Island, Staten Island and New Jersey to the West, and 
shows them all to belong to the same Cretaceous horizon. 

Inasmuch as a prominent authority has published his opinion 
that these clays are probably Jurassic in age, I perhaps can not 
do better than to quote the words of Dr. Lester F. Ward, ex- 
pressed after an esamiuation of the material now in our posses- 
sion from the region : 

;“Those who are cipable of supposing that such a flora as 
this could have flourished in Jurassic time are certainly at lib- 
erty to do so, and the geological world wvill doubtless duly ap- 
preciate their couragc.”’ 

STRATIGRAPHY. 
While engaged in collecting the material previously described 

other matters of geologic interest were also incidentally noted. 
The lithologic chatacteristics of the basal (Cretaceous) clays 

always served to distinguish them from the superficial (bowlder) 
clays above. The latter arc best represented on the south 
shore, at Mohegan Bluffs (see plates V. and VI.) and consist of 
contorted grayish sandy clay, in which gravel and occasioned 
bowlders occur, but no organic remains. The Cretaceous clays 
are exposed at Clay Hebd (see plate VII), Grace Point, and near 
Black Rock Point and Old Harbor Point (see plate VIII.). They 
are plastic and either black from the presence of lignite or else 
pure white, yellow, red or bluish. Beds of white sand accom- 
pany them at the two’localities first mentioned. 

Observations on dip and strike are of but little stratigraphic 
importance, on account of the contortion to which the beds 
have been subjected by glacial action, and such observations as 
were made merely tended to emphasize this fact, the dip in all 
cases being toward the north, indicating that the strata had been 
pushed southward in a series nf overthrust folds by the advanc- 
ing ice front. This was found to be uniformly the m e  with the 
basal clays and largely so with the superficial ones, apparently 
indicating that the latter as well as the former were laid down 
previous to the advent of the ice. 

‘.%mt, IV (h’ov. 20, 1896), 760. 
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Photographic views of four of the most interesting localities 
mentioned were taken from which the accompanying plates 

’ were reproduced : 
PLATE V. Contorted bowlder clay, routh shore, Mohegnn BluRi, looking rest, 

about three-quarters of a mile east of Blnck Rock Point. Variegnted (Cretaceous) 
p l d c  clay beneath, in the distanee, at atreme left. 
Dip of the latter, 60 N. W.; Strike, W. 38 E. nnd Soh’. W.; N. 10 E. 

tortions of the bowlder clny. 

shore, Bnll‘s Point, Clay Head. 
Dip, 35 N.; Strike, E., and W. 

shore, near Minernl Spring, nbout half a mile north of Old Hnrbor Point. 
Dip, 44 N. E.; Strike, E. 20 S. 

PLATE VI. View of n portion of the lntter exposure, looking east, showing ron- 

PLATE VII. White (Crttnceous) plnstic clny and mnd, overlain with Drift, enst 

PLATE VfII. Lignitic and white (Cretnceous) plastic clay, ovednin with Drift, east 

11. BOTANY. 

PRELIMINARY REMARKS. 
Although engaged primarily in geological investigations, 

many notes on the vegetation of the island were incidentally 
gathered and its connection yjth the geological features noted. 
In fact, the study of the flora of any region, particularly that of 
a restricted one such as an island, is now recognized as being 
often of the highest importance when considered in connection 
with the geology, the facts in one often leading to an interpre- 
tation of othenvise puzzling problems in the other. 

The first essential in such an investigation is to obtain a 
broad general idea of the vegetation, and for this purpose as 
complete a list of the plants as possible is necessary, with notes 
on the relative abundance or scarcity of each species, so that 
not only may the extent of the existing flora be seen at a glance, 
but any striking lacuna be at once noted. 

Notes on the Flora of Block Island”’ 
was made my basis for determining what had been previously 
recorded on the subject, and with his list constantly by me it 
was an easy matter, while wandering over the island, to refer to 
it and ascertain whether any species in question had been noted 

Mr. W. W. Bailey’s 

* Bull. Tomy. Bot. Club, xx. (June, 1 8 9 3 ) ~  227-239. 
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by him. If found upon the list it was checked 06 and if not a 
memorandum was made aiid specimens collected. 

Physiographically the flora may be divided into that of hills, 
the peat bogs and pond holes, the salt marshes, the sand dunes 
and the salt water, the latter being exclusively algal, except for 
Zosteya The island is practically treeless and hence also de- 
void of such vegetation as is dependent upon forestal conditions. 
The bulk of the surface is that of a typical morainal region, 
with rounded hills and corresponding depressions, many of the 
latter being occupied by swamps or ponds, often without any 
visible outlet. Running streams are few and insignificant, and 
permanent springs occur only in a limited number of localities, 
mostly close to tide-water. Great Salt Pond, now connected 
with the ocean by means of an artificial channel, but formerly 
said to have been fresh water, occupies the center of the island 
and almost divides it into two parts, while between the eastern 
and western borders of this pond and the ocean are low nar- 
row strips of dunes and sand beaches. The remainder of the 
coast line is more or less precipitous and is strewn with boul- 
ders, washed out from the adjoining land. The soil, except 
that of the limited dune and sand beach areas, consists of the 
boulder till and gravel. There are no rock outcrops anywhere 
exposed, and the geological conditions preclude the probability 
of any being within hundreds of feet of the surface. Probably 
all the land capable of it is, or has been at some time, either 
under cultivation or used for pasturage. Such, in brief, are the 
conditions under which the vegetation exists to-day on an iso- 
lated island about eleven square miles in area, 

ADDITIONS TO THE FLORA. 
Mr. Bailey enumerates in his list 285 species of Spermato- 

phyta and g Pteridophyta, to which I was able to make the fol- 
lowing additions, collected between July 8th and July 30th. 

I. Zosttra mannu L. Abundant in salt water. 

} Abundant on the dry hills. 
2. Pnrrhirn sphamcarpon Ell. 
3.. Panictiin ptibescrrrs Lam. 

Probably included by Mr. Bailey under P. diihotormir,r L. 
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4. jiiticits ncirrrririntits Michx. Abundant in the peat bogs. 
Commonly proliferous. 

5 .  Striilnx rotirtd~ofin L. Rare. Only a few scattered plants, 
in widely separated localities on the south end of the island, 

6. SL-yriiic/Utiirr Atlnnfirtoir Bicknell. Common. Probably 
included by Mr. Bailey under S. nrtcqs Cav. 

7 .  Popidtis bnlsnrnifra mrmdkatms (Ait.) A. Gray. Sparingly 
established in certain swamps. Common in cultivation. 

8. Safix cordaln Muhl. Commorr in many swamps and along 
roadsides. Occasionally planted. 

9. Sdix cordnta ntagiutata (Pursh) Anders. Abundant in 
one swamp near the south side of Great Salt Pond. 

10. Safix-pirypirpa L. Abundantly and thoroughly natural- 
ized along roadsides. 

I I.  Rtrvicx obhis$ofiiis L. Sparingly, in a ditch along south 
side of Main St. 

12. Gfaucitrrri Gfmciiiiri (L.) Karst. A few plants, on the 
sand hills near Grace Point. 

13. Roripn paliistris (L.) Bess. Sparingly in a ditch along 
south side of Main St. 

14. Trifoliitiri incnrnniirin L. One plant, in a field at the 
south end of the island. Probably introduced with other clover 
and hardly naturalized. 

I 5 .  Tnzofiiitrr pocuiribetu L. 
16. Acalyjhn gradttis A. Gray. 

Not common. 
Common in dry open 

fields. Usually stunted. Probably included by Mr. Bailey 
under A. Krgitricn L. 
17. Kciu sntivn L. Common. 
18. Hiidsoriia toirmcntosn Nutt. Abundant on the sand hills 

. 19. Otragrn Onkcsiam (A. Gray) Britton. Not rare near 
Probably included by Mr. Bailey under Ermothrm 

near Grace point. 

the shore. 
bierrnis L. 

20.  Lysitnachin qiindnfiolia L. Common. 
2 I. Tnhtafis Artitriatin Pursh. Common. 
22. Ascfcphs piclclrn Ehrh. Common. 
23. Sericocnrpis nstcroidtv (L.) B.S.P. Abundant in a lim- 

ited locality at the south end of the island. 
ANNALS N. Y. ACAD. %I., XI, April 20, 1898-5. 
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24. Gnaphdiutrr purpurctmi L. Not common. Found with 
G. digiiiosunz L. in the vicinity of Clay Head. 

With the above additions the list now comprises 309 Sper- 
nlatophyta and g Pteridophyta, but there is no doubt that it 
could be largely increased if collections were made in the spring 
and autumn. I was unfortunate in having explored the same 
region as did Mr. Bailey, at the same time of year, so that I 
was able to accomplish but little more than to pick up a few 
species which he had somehow missed. 

DISCUSION OF THE FLORA. 
If the flora be now examined as a whole several significant 

facts may be noted. Many curious lacunae will at once attract 
attention, as remarked by Mr. Bailey, and not only are species 
wanting which one might reasonably expect to find, but so also 
are whole genera’ and even families. 

For example, the Liliacea: are not represented, and of the 
Smilacez only two species (Sm2ax rotunujyoita L. and S. gfuuca 
Walt.) were found in very limited numbers. The Boraginacea: 
are wanting and, except for a few scattered trees of Nyssa aquatica 
L., the Cornacez would be likewise. The genera Cornus, Vac- 
cirriurtr (excluding the cranberry), . Veronica, Mribortiia, Lcspedcza 
and Baphia are entirely absent.’ Only four species of Carcx 
were found, one I.).cnatrthcmiim and one Vibuniutn, while many 
other species are represented by only a few individuals. Ambng 
the species which might be reasonably expected to occur, but 
which were not seen, may be noted Solatruin hfcatnara L. and 
Vcrbasctmt Blattark L., which usually follow in the wake of 
civilization ; Hibkctis Moschitos L. , Vemotia Nmcbormctub 
(L.) Willd., Iva frttesccrrrr L., KriajTa ijttcark (Michx.) Spach., 
K. piittda (L.) Spach. and Liviodonrrn tubtrosuin L. The ab- 
sence of the latter would perhaps not be remarkable except for 
the fact that its usual companion, Pogonia ophioglossoi&s (L.) 
K e y .  is quite abundant, 

This list of lacunae could be readily extended by a careful 
analysis of the flora, but it should also be borne in mind that 
more thorough search might and probably would reveal the 
existence of species which have thus far escaped notice. 
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The flora is morainal in its general character, except in the p a t  
bogs and on the limited sand-dune and sea-beach areas, and has 
it5 neamt  analogue in that of Montauk Point.’ In fact, if we 
could imagine Mentauk Point to be despoiled of its few remain- 
ing trees and converted into an island it would bear a striking 
resemblance, geologically and botanically, to Block Island. 

CAUSES WHICH HAVE DETERMINED AND MODIFIED THE FLORA. 
In discussing the causes which have determined the location 

of any flora and subsequently modified its characters, two 
prominent factors nearly always have to be considered-the 
geological and the human. h c h  of these may have been in- 
strumental in both introducing and eliminating certain species, 
and the discussion of a flora cannot be considered as complete 
unless they are taken into consideration. The influence of man 
is usually so obvious as to appeal at once to any observer or 
else it is a matter of more or less definite record. The geo- 
logical influence however is often so obscure and has its begin- 
ning at such a remote period that it usually escapes attention. 
In its widest application this includes atmospheric and ocean 
currents, soil, climdtic changes, changes of level, etc. 

From a study of the existing geological and floral conditions, 
as I have elsewhere attempted to demonstrate,’ the indications 
.are that at the close of the Ice Age there was a continuous strip 
of land, except for certain river outlets, extending from what is 
now New Jersey to the Southeastern New England coast, with a 
large body of fresh water occupying the deepest parts of what is 
now the basin of Long Island Sound. This strip consisted of 
an elevated portion along the northern border, formed by the 
ten ina l  moraine, left behind on the final retreat of the ice, and 
a plain region to the south, of varying width, representing what 
remained of the old Tertiary coastal plain, which formerly ex- 
tended out to what is now the loo-fathom contour. The flora 
which had been driven southward by the invasion of the ice re- 

1% “ A  trip to Mmtruk Point.” Arthur Hollick, Bull. Torrey Bot. Club, 

6 See ‘‘ Plant Distribution L( n Fnctor in the Interpretrtion of Ceologicnl Phenom- 
xriii (A*!, ISgI), 255, 256. 

enn,” etc. Tnmr. N. Y. Acad. Sci., xii ( ~ 8 9 3 ) ,  18p.m~. 
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turned when the ice receded, only such species becoming estab- 
lished, however, as could exist under the changed conditions. 
Fluctuations of level occurred ; the final epoch, extending to the 
present time, being one of depression, during which the strip of 
land was gradually disintegrated and separated into a series of 
islands, some of which exist to-day as Long Island, Block 
Island, Martha’s Vineyard and Nantucket, while the basin of 
Long Island Sound became filled with salt water. 

If we consider the geological features of these islands and 
compare their floras, we may note that a11 except Block Island 
still have a greater or less area of the plain region remaining 
with them, upon which a characteristic flora finds a home. 
Block Island has lost all of its plain region and accompanying 
flora and is now merely an isolated portion of the terminal 
moraine, with small areas of modern sand-beach and dune for- 
mations, affording a home only for such species as can exist 
under those conditions. We may thus understand one of the 
causes which has determined the location and character of the 
flora and one of the reasons why it is so limited in the number 
of its species. 

Further than this, if the submarine contours of t he  vicinity 
are studied it will at once be seen that a deep channel extends 
almost entirely around Block Island. This fact is especially 
emphasized if the twenty-fathom contour is traced out and con- 
tinued around our coast line from Cape Ann to Staten Island. 
(See accompanying chart, plate IX.) From such a tracing the 
fact is evident that if we could imagine the coast to be subjected 
to elevation, until the twenty-fathom contour became the coast 
line, Block Island would yet remain an island, or perhaps a 
peninsula-like projection connected with the eastern end of Long 
Island by a narrow isthmus, while Martha’s Vineyard and Nan- 
tucket would be part of the mainland of New England. 

The indications therefore are that Block Islarid was the first 
portion of the strip of land to be isolated and converted into an 
island. The Aora of the plain region, coming largely from the 
south and possibly always having existed close to the ice front,‘ 

It is well known that the floras of many regions where glacim occur, exist 8nd 
flourish, not only up to the ice front, but even upon the dCbris covering the ice. 
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would be the first to advance and occupy the ground, while that 
of the moraine, being more of a northern type, could not be- 
come established until the conditions due to glaciation north- 
ward had become modified so that it could exist there and be- 
come distributed and Block Island, on account of its morainal 
character, would only be favorable for the flora which was the 
last to return. These geological changes then were probably 
what determined the general character of the flora in the first 
instance, and the next question for us to answer is what subse- 
quent causes served to modify it into its present condition. 

In the accounts of the earlier explorers and settlers the trees 
of the island are frequently mentioned and there is no doubt 
that it was extensively wooded at that time, but with what spe- 
cies there does not seem to be any record, except vague reference 
to pine, oak, beech, hickory, etc. In many of the peat bogs 
may yet be found large stumps, together with roots and branches, 
providing us with evidence that these early accounts were true. 
I saw one stump, about three feet in diameter, which had been 
dug out of a swamp at Clay Head, while at Old Harbor Point, 
in a swamp which had become exposed by the action of the 
waves, were found numerous stumps, roots and branches. As 
before stated, the island is now practically treeless, except for the 
few wind-lashed and stunted individuals in the vicinity of dwell- 
ings or in sheltered swamps and hollows. The extinction of 
the arboreal flora was undoubtedly due directly to the necessi- 
ties of civilization, not only for the purpose of land cultivation 
and pasturage, but also for lumber and fire wood. On account 
of their isolated position, the population, in its early days, had 
to depend almost entirely for subsistence upon what could be 
gathered from or cultivated on the island. The disappearance 
of the trees is, therefore, readily accounted for by the direct in- 
fluence of man, and’to this influence was, of course, indirectly 
due the extinction of such herbaceous plants as could only 
exist under fDrestal conditions. Subsequent cultivation and pas- 
tcrage destroyed many more, and the complete isolation of the 
island rendered the re-establishing of species by natural agencies 
a matter of time or fortuitious circumstances. 
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A limited number of species have, of course, also been intro- 
duced, purposely or accidentally, by human agency and are now 
part of the wild flora, and further additions will doubtless be 
made in the same way in the future, but as a study of plant dis- 
tribution Block Island will always be of interest chiefly on ac- 
count of the geological causes which determined the character 
of its flora long before the advent of man. 

111. MISCELLANEOUS NOTES. 

ARCHEOLOGY. 

Around the shores of Great Salt Pond and on the sand dunes 
which border the western shore of the island evidences of former 
occupation by the Indians are numerous. Kitchen middens are 
exposed in several street cuttings ; implements are often found 
scattered over the surface of the ground in certain localities and 
skeletons have been unearthed from time to time. 

In many places the kitchen midden accumulations were so 
obvious that it was impossible for me to ignore them entirely. 
They were found to consist of the customary collection of oyster 
and other shells, bones, pottery fragments, fire-cracked stones, 
charcoal, finished implements, 'rejects, flakes, chips, etc. An 
attempt was made to calculate. the reIative abundance of the 
several kinds of molluscs repfesented, with the folloying result : 

I .  Oysters; 2. hard clams'( V'nrrs); 3. soft clams; 4. mus- 
scls ; 5 .  pectens; 6. long clams (Mactru); 7. limpets ; 8. 
land snails ; 9. occasional conch and razor shells. 

The finished implements found were two axes, of a plagioclase 
igneous rock and three arrow points, all of quartzite. The 
flakes and chips were found to be mostly of white quartz and 
quartzite, with chert and jasper sparingly represented. 

In the sand dunes are many old fire places, mostly buried by 
the sand which has drifted over them. They could generally 
be located, however, by the thrifty nature of the turf 011 the 
surface immediately above. Indeed, my attention was first 
called to their presence by noticing the patches of short green 
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turf, scattered at intervals through the tall grass of the dunes. 
Upon digging down to a depth .of from two to ten inches, I in- 
variably found accumulations of charcoal, cobble stones, shells 
and the bones and teeth of animals. A number of the latter 
were collected and subsequently submitted to Dr. Bashford 
Dean, of Columbia University, for examination, to whom I am 
indebted for the following list : 

Sturgeon, numerous plates. 
Bluefish, jaws and teeth. 
Swordfish, fragments of a skull and premaxilla. 
Fish vertebrae, not identified. 
Porpoise (?), fragments of ribs. 
Seal, fragment of a rib. 
Vertebrz and tibia of a bird, possibly a swan. 
The indications are that the island would prove a rich field 

for investigation by anyone interested in archzology, as a fair 
amount of material may be obtained by mere surface scratch- 
ing,':and systematic search would doubtless reveal much more. 
Aside, however, from the value of the material which might be 
collected, an insight would be obtained into the fauna which 
formerly inhabited the island and its surrounding waters-in- 
formation which would be of great interest to the zoologist. 

NoTE.-After having made the few archzological observa- 
tions above recorded I learned by accident that explorations 
were. being made by others specially interested in the subject. 
This information caused me to abandon any further investiga- 
tions in that direction, in order.not to anticipate any of the work 
under way, the results of which will doubtless be published in 
due time through other channels. 

Z ~ ~ ~ L O G Y .  
As might be expected, the existing fauna is comparatively 

sparse and is evidently very meagre compared to what once ex- 
isted on the island. In fact, the scarcity of animal life is Sure to 
at Once attract the attention of the observer from the main- 
land. 

Tree-loving birds are conspicuous by their absencc, and I was 



curious to know how the robins, which were more or less 
abundant, were in the habit of nesting. Bank swallows, red- 
winged blackbirds and meadow larks were the birds most in 
evidence, and I found a nest of the latter, with four eggs, on 
3uly 20th. A bird that I identified with reasonable certainty as 
the bay-winged sparrow sas seen in considerable numbers, evi- 
dently breeding freely, as I found two nests, one with three 
eggs on July 13th, the other with two on July 25th. Unless 
my previous experience is at fault, all these nests represent very 
latc broods, and this feature seemed to me to be a fact of suffi- 
cient interest for record. 
. An interesting feature of the molluscan fauna is the immense 
numbers of Littorino.litton"n, the " periwinkle " of the Old Word, 
which is now by far the most abundant shell-fish on the shores. 
In  places the rocks were found completely covered by them, to 
the esclusion of all native species. So far as I have been able 
to ascertain, the first record of the occurrence of this species in 
America was in 1857, at Halifax, Nova Scotia. It 1873 it was 
reported from Prince Edwards' Island, and in 1875 from Pro- 
vincetown, Cape Cod. It was next found at Wood's Holl and 
Newport, and on Loyd's Neck, L. I., and on Staten Island in 
1888. I do not know of its previous record from Block Island, 
and am not informed as to its occurrence south of Staten Island. 
As it lives upon rocks, the sandy shores df New Jersey would 
probably not be a congenial habitat for 'it, and might limit its 
farther southward migration. 

Frogs and spotted turtles are plentiful, and I occasionally 
came across a few small striped snakes, but, except for those 
mentioned, the faunal elements were' not obvious and would 
have to be searched for in order to be observed. 
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' Map of Block Island, reproduced] with alterations, from the Rhode 
Island, Block Island Sheet, U. S. Geological Survey (1889). 
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Fig. I. Pims Kratisiana Heer. Southeast Point. , . . . . 59 
Fig. 2. Magnolia Woodbridgcnsis Hollick. Ball’s Point . . . 60 
Fig. 3. .Glcichcniagrarilir Heer (?). Black Rock Point. . . 5 7  
Figs. 4,s. Thitrt@fia Lcsqrwciixiatra Heer. Black Rock Point. 58 
Fig. 6. Tn’ralycitcspapyrams Newb. Ball’s Point. . . . . 61 
Fig. 7. juglatrs art/ira Heer (?). Black Rock Point. . . . 58 
Fig. 8. Widdringfonifcs Rcichii (Ett.) Heer (?). Black Rock 

Point. . . . . . . . . . . . . . . , . . 58 
Figs. ga, 9b. Damttiara niicrolcpis Heer (?). Ball’s Point . . 57 
Fig. 10. Moriconia.cyclotoxoc Deb. and Ett. Black Rock Point. 5 7  
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PAGI. 
Figs. 1-3. Myrfophylhitii (Euca&phis 1)  Grinihi Heer (?). Black 

RockPoint . . . . . . . *  . . . . . . . . . 60 
Fig. 4. Salixprotcujolia lanccolatn Lesq. Black Rock Point. . 59 
Fig. ga. Salixprofca/olia~rxuoso Lesq. Black Rock Point. . 59 
Fig. gb. Eucalypls? nnvosa Nerb. Black Rock Point. . . 61 
Figs. 6, 7 .  Laurusphdonia Heer. Black Rock Point. . . . 60 
Fig. 8. Cclastrus arcticu Heer. Black Rock Point. . . . . 60 
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PLATE V. 

General view of Mohegan Bluffs, east of Black Rock Point, Block 
Island. View is to the west. 
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PLATE VI. 

ANNALSN. Y. A m .  Scr., XI, Apil m, 1898-6. 



PLATE VI. 

View of portion of Mohegan Bluffs, Block Island, shown in 
Plate V., looking eastward. 
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Exposure of white plastic (Cretaceous) clay and sand at Ball's 
Point, Clay Head, Block Island. 
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Exposure of lignitic and white plastic (Cretaceous) clay, Mineral 
Spring, north of Old Harbor Point, Block Island. 
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Chart of the Atlantic Coast, from Cape Ann to Staten Island, 
showing the location of the twenty-fathom contour. 
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